(19)0*H*BW (J P) (12) ^ ^ J}^ If ^ ^ (A) (limUMif! 

#^¥5-41999 

(43)&P8B ¥l£ 5^(1993) 2J323B 

(5i)inta' mmmn (tf^sss^ fi sts^em 

C 1 2 Q 1/26 6807-4B 
1/30 6807 -4 B 

1/32 6807-4B 



#33B# *fS* it*^^K7(^ 6 U) 





^FiS I F3-259544 


(71)Sbfi!A 


000006699 










(22)tHHJB 


¥#3^(1991)8^ 9 B 




*8K»Uiie*EaaW 6 TB 1 # 1 # 






(71){fcg|A 


591086706 








mm ffi* 








1WllftJllttimRX*ft 1 TS 3 #14 








16 






(72)^bj^ 


sm ^ 








mmS5$«tlim»PBJ 1-1-7 n-jKf- 








x 'J -303^] 








Sffi ffi* 








»^jiij©jii«ms»rE**ii 1-3-16 






(74)ftffiA 





(54) > 9 J -WSStik 



(57) [fift] 

>7f 8 i>^*l/*? i F*«i&r4Ci*1«i-r« 



2 



Mi 



4 K«et 



1 

[ S5*^ 2 ] K^Jgl&K J: 9 £f& b fcS5c§S- n * > 

J: 0 ff 5 fl)*g 1 Se3K©5£ffi£. 10 
[IMSB3] jB5ctteSR*»l h*S/-5->^;U 

KJ: 0 ff 5 IB$9 1 £ fctt 2 Ett®£ffl&. 
[ SiJJjSB 4 ] BK5£tc «t O £fi£ L fcfijcS- a * > 
^-^^U^K©^^ jl7cS!-3?>7-f 

^StfiXf SfiKibk^?rSS-r S C 4 CC <fc 0 ff 5 
1 8B«S©5Efflffi. 

[»«5I5] «R£Jifi«!<DfllKfk*jR(Des«^S^ 20 
-**ffll»fc*fc¥8#awa£Ccj: Off 5W*Jg2 . 3 $ 

4 > S? x » !/ ■ >^«TffiK «fc 0 JBW 4 * fct* 

[ftWMHi&Hfn 

[0001] 

tffissu:©?ijffl^»] tarn*. Bmzm^xjf j- 
aBRawcff *)ct z t r s -jus 30 



13B3¥5 - 4 1 9 9 9 

2 

[0002] 

*©ll?$f 1$5*s*/ 5 A fcjgffl L * 6ft C> & f4#& 
SfTtftoot. aflJtKJffl^Jtp^O. iSE^4«i5®i 

«H|i(|i**5(iii>i£, a'J^T^.5eHAS5~20ppm t'b 

[0 003] *mm, Cti€>©WaWS*DS»L. $J;£ 

S^StlttT S C £ * a K) 4 ? S . 
[0 004] 

[fSS*ft?&-r •&/<:«>©#&] y-jl/jgfl 

iMfcl/. ^©^^SfefiX-r-SSTcM-^^^yr-^^J? 

rat>B${C^"T £ jl7C§2- 3 * > 7 r- > i> 5? £ b * * 

^-^a^^hTmi^x- K *Sl4iji7tS-n^> 
7f->y5! ^ bt? Vim^XMmt*. 
JR*f643l* ^5^-^£©{t^3feKJ:0i«)SgCc 

[0005] *iBB«:j:4Hi©siia:tiasc<k-r*i 
fti©ji0r*s„ 
[0006] 

ut n 



ffl 



IV 



CHjOH 



HjOz 



H C H O 



N A D H 



N A D H 



(3) 
AO D 



1#B8¥5 - 4 1 9 9 9 





* N 




HrOz 




U 9 v - ** 


F D H . 






NAD 


N A D H 


1 


-MPMS 






Ot 


H 2 Ot 




NOD 


s 


* 


o 2 


H t 0 2 



HCHO 



Oz + H z O 



H COO H 



NAD* 



NAD 4 



[0 0 0 7 ] AOD : T)lx-)l**is#—t£ s FD 
H : frlATJlfk FR*3RB5R. NAD* : KftS!- 
3f>7f^>^ £ U** h\ NADH:S5cS-3 
f>7f^>^^^Utf K, 1-MPMS: 

NOD : NADH***>#— te\ 
[0 00 8]Tft*>^ 1, III «(DEj£<DJ:5tt:. T 

Xffi LfcBSREJCEfcJ: 0 -rf * y -^«MHK(cKf k-T & 
fit U l^T, * * 5 - **f¥ffl 3 ti-«fJ 

E^woisi-^. wc, in 3;r£$L/t®7c§^ 

[0 00 9] 

<2>o 

5®S60fl 1 50 



7;i'3-Ji/**>'#--fe\ *;i/A7;Urfc 

a) saKosns 
a) sail 

h£2mg, M<fcSS-=>^>T7 t ^>^>f ^ U*^ F42 
8.7mqfi0S0, SOnMU >KttffijR(pH7.0) £ffll>T200 
ml ttCffi§.bic 0 
[0010] b ) HUH 

-;U*0.2mg . *^#~tf£0.2mcj , 0. 

2M*?»W««(pH9.5) £ffll>T200ml CC^SL/c 0 
c ) SSIlII 

200 — 40(W yi/a, ?L&#J500 ^>^X hP-A) 10 
Omq £2.5 %^Jl/*;U7^r t FjgjR*. 
L&aV6SBr llMlSI&Sttfc. 9 to* tor 

[ 0 0 1 1 ] d ) sSHiv 

r * * v - vvmmitmmzntc. 

e) gftgV 

U&m trnmOUftZfi^s 5mq<D*;UA7;l/7 r b F 
SfcK^B^*ffl^r*Jl/A7;i/f r t FBt*XRX4)H£ 



(4) 



1$gg¥5-4 199 9 



[0012] f ) &mvi 

KHm . IV. V?r30nmX2mm i.d. ©#7 ACC, f)^ 
A(D±tfS.frt> 1 orf*-oSS«>. 6«&@5£{t27 5A£{#fc., 
(3)9JJUiff ■ 

ecsi i . ii. vizm^xm i cctst j^&ijg^^A 
*fi*a«e4?Tofc. i *iiis(t*7A i ok 

U fl#ft%MM 3 T»je OIBSHH- 4 TSMofc. 
tt¥&#©tfctti«. fttiftfitftiMSOnm t?fir l>. ttU 
U82S-CL (H*»*tta^tttl) £ffli,>/c C©»J5E'> 
Xf-Afcj: DJfcaMe.* * y-;UC*tf Stfc«8t4ia2 CC 

[ 0 0 1 3 ] C ©£ $ , C ©IftflMBttJJlT© J: 5 tcfMS 
L/fc. tt£t>%> jttis-Jl&m^o.i -lOOppngggK: 
50nM';>K«85?$Srfl9l,»-ci@S!tft:jg«j=&20y1 

*;>*-«:<fc9&Au ieiaitccw^$n/di^©^$ 
?r-e-n-en©zsa(c*tL-c7 - D » m •2>t£(cj;r>{'&5; 

L/c. C©£fc. ie@it{Cffi^3nS->i/^;l/ttEI3© 
£9lc&'9. £©S*. A©tt3«rajT4C<b «:,!:») 
tfcffilSSrf'friXU/c, C©*Sm. S2J;0>3'-/-M*0. 
1 ^lOOppm^-CSilgDjeg-C** C <L*W . lOppm ©^ 
$ y -;K&l0®|gg jl LfflS L fcP£©g»&i&(3:4 .98% 

[0 0 14]§lii6t*l2 

a)^©ira^ 

a) sSHviI 

-^^^Tf-Vy^i'Ust-f F£28.7mgi:i3$9. 50 
nM'J >KI8IIIS?K(pH7.0) £ffll>T200nrt &C®gt,7c. 

b ) SS^II 

g©660S 1 ©ta^II<!:|5l1iK:«Lfc„ 
[0015] c ) VSkm 

nmwKDimin tmrntcmmbtc. 
mt&m i ©togiteBBccsagofc. 

e) 

mmmi vimv tmmcmmitc. 

[0016] f ) taivm * 



[ 0 0 1 7 ] g ) sSHlX 
I^III . IV. V, VHl£40XnmX2nin i.d. ©*75A 

5A£@)fc„ 

(2)SI3£&ft 

10 s^n. vii, Tx&m^xmiicTjk-fX'iftam.i'Z? 

A<Hfi#, »JS^fofc„ C©»>^f A(CJ:0*S!) 

ttszs-jitctttztfmmzmsicvkLtc. cots 

s-)\><Dm8,*m^. 0.1 ~100ppn?gg«:50nMV>gE'(' 
>y*;>£-<i:»)&AU IBSfttCffl^Sft/df^©* 

$^ti^n©?gSK:>ttur^n ^ h-rsciict*)^ 

fiXL/c E5J;i5>^-/-JKJO.l -lOOppniS-CiijScl 
tg-C*SCi*5W3. lOppm ©^^^ -^^100^13 ig 

bi'jst/ fcig©^«i^«4 .94% -c* o . nmm 1 1 a 
20 tmmffim&mit. 
[ooi8] nnm 

o) T?2ofg«:#)Ki/. c*i£2o*n -f>s;* 

njfiffi i ©a'js^f- A*m>fc3i*. Hififd 2 ©«<j^> 
30 ^7-A^rffl^rfc. (5)«©jfg^*n#enfc„ ^cc. * 

tci)K c<om<DJi?.i>V7 \- j -3>mt. i®£ 
&KHP5 89 0A (t»-l/»M)*-.FtUI) 
*7AJC«DB-WAX (J &WttS¥ : 30m X 0.5 

3mm i.d.) %m\ *7Aas«^as4o°cr3^rig 
m%btc'&. g»iagi2o •c*-c5"c/»-c^ia**>w 

fflJE«Tofc. . ^*>69§ 5 <c. a«P«©*§ 

40 <t. S£*©i/2o©5@^B#r<fl-ca'j^or^-c*o/c„ 

[0 0 19] 

[*1] 





S7-f> P^7-f> 3fc7<> 


#X£oj£ (ppm) 


34.8 48.9 U3 10 


(ppm) 


36.5 54.4 106 16 



[0020] 



(5) 



1#B3¥5-4 1 999 



8 



-looppmi oc < . a * (Dimzmfc? z> c t wcs 
s. 

ivwomwaum 

im i ] mtm i ccj:SiW5e^xf-A©ftiiiSEi. 

[02] HffiWltcfcWS-rf^^-JUCcStTStfeffiK* 
[03] Ute^KCteWSB^ftCCffl^SnS^^^* 

[01 ] 



* £^-f0. 
*. 

[t?#©i»9H 

1 : S8g@^t#5A 

2 

3 : it&§mkm 

10 4 : G&tf 

5 : •Ovxi'J- 

6 : 



[02] 



[03] 



4 



1 



K*1 



2 



ttSU 



3 



4 e*8t 




1 10 100 

[05] 



k m vii 



[04] 

I 2 3 

4- 









6 






H 






I 10 100 



K5E11 



[HUH] «3^1 0£ 1 8B 
[«iE*f*8&«] QMS 



[*&ffi]E5] 



(6) 



«fBB¥5 - 4 1 9 9 9 



•5fliK*-CKfl:U ^©£££fi£TSjl7c;3!-:3?>7 
[ IB$B 2 ] 8BR5I&CC J: 0 £j£ b fcmycM^ 
J: K> 'ii *> ifl#JB 1 ia«£©?£ffi£„ 

k j; <o n *) imm i s /c« 2 iat£©Sfta„ 

[ 4 ] iURSGfW: ckO^fiXL fc&TcS!- 3 ^ > 



-**JBl»fc<fcW6#i*C£ffiK: «fc 9*T5f»*JS2 , 3 £ 
fctt 4 SMK©3E«6. 

fc«5sEfK©Sffi£„ 
5fEag©SS&. 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 05-041 999 

(43)Date of publication of application : 23.02.1993 



(51)IntCI. 



C120 1/26 
C12Q 1/30 
C12Q 1/32 



(21 Application number : 


03-259544 


(71 )Applicant : 


SNOW BRAND MILK PROD 








CO LTD 








KARUBE MASAO 


(22)Date of filing: 


09.08.1991 


(72)Inventor : 


SEKINE YOSHIIE 








KARUBE MASAO 



•a 

k- 




(54) METHOD FOR DETERMINING METHANOL 

(57)Abstract: 

PURPOSE: To improve sensitivity and accuracy 
and determine methanol in a short time by 
successively oxidizing the methanol into formic 
acid with an alcohol oxidase, a catalase and a 
formaldehyde dehydrogenase and measuring the | 
produced NADH. rc 
CONSTITUTION: Methanol in a liquid sample such 
as wine or rice vinegar is measured. In the 
process, the sample is mixed with a reagent 
containing a reducing coloring matter and an 
oxidized form nicotinamide adenine dinucleotide, 
etc., then fed to an enzyme-immobilized column 1 
with a pump 6 and an injector 5, and the methanol 
is successively oxidized into formic acid with an 
immobilized alcohol oxidase, catalase and 
formaldehyde dehydrogenase. The produced 
reduced form nicotinamide adenine dinucleotide 
(NADH) is oxidized with a reducing coloring 

matter to mix and react the formed hydrogen peroxide with a reagent II containing 
luminol and a peroxidase, etc., in a mixer 2. The generated chemiluminescent quantity is 



sensed and measured with a chemiluminescent sensor 3 to determine the methanol 



in 



the sample. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Alternative assay of the methanol characterized by measuring the reduction 
type nicotine adenine dinucleotide which even formic acid oxidizes with alcohol oxidase, a 
catalase, and formaldehyde dehydratase, and generates a methanol then one by one. 
[Claim 2] Assay according to claim 1 performed by carrying out the quantum of the 
hydrogen peroxide which oxidizes using reducibility coloring matter and generates 
measurement of the reduction type nicotine adenine dinucleotide generated by the 
enzyme reaction at this time. 

[Claim 3] Assay according to claim 1 or 2 performed by carrying out the quantum of the 
hydrogen peroxide which reducibility coloring matter is 1 -methoxy-5-methyl phenazinium 
methyl sulfate, oxidizes using this, and is generated at this time. 
[Claim 4] Assay according to claim 1 performed by carrying out the quantum of the 
hydrogen peroxide which oxidizes by the reduction type nicotine adenine dinucleotide 
oxidase, and generates measurement of the reduction type nicotine adenine dinucleotide 
generated by the enzyme reaction at this time. 

[Claim 5] Assay according to claim 2, 3, or 4 which performs the quantum of the 
hydrogen peroxide of an end product with the chemiluminescence measuring method 
using luminol. 

[Claim 6] Assay according to claim 4 or 5 which carries out a quantum with a flow 
injection analysis method using the reaction column which fixed alcohol oxidase and 
formaldehyde dehydrogenase. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the methanol alternative assay 
characterized by measuring a methanol alternatively using an enzyme. 
[0002] 

[Description of the Prior Art] There is a methanol test of the colorimetric method by 
which adoption is carried out to the microbial sensor using ** gas chromatography and 
** methanol utilization bacteria as a methanol measuring method and ** Japanese 
pharmacopoeia etc. However, since the following sample could not be analyzed unless 
****** in a test portion had been eluted from the column, the measuring time started, 
and although ** was reliable about the accuracy of measurement, since high pressure gas 
was needed, there was a trouble also from a safety aspect Moreover, for **, the range 
which the measuring time starts and also can be measured is 5-20 ppm. It was small and 
** had a trouble in sensitometry, the accuracy of measurement, etc. 
[0003] This invention solves these troubles, and the measuring time is short and it aims 
at offering the methanol assay which raised the sensibility and precision. 
[0004] 

[Means for Solving the Problem] Methanol assay of this invention is characterized by 
measuring the reduction type nicotine adenine dinucleotide which even formic acid 
oxidizes with alcohol oxidase, a catalase, and formaldehyde dehydratase, and generates a 
methanol then one by one. Furthermore, a hydrogen peroxide is generated using the 
1-methoxy-5-methyl FENACHINIUMU methyl sulfate which is reducibility coloring matter 
about the reduction type nicotine adenine dinucleotide generated at the time of an 
enzyme reaction, or a reduction type nicotine adenine dinucleotide oxidase, and a 
quantum is carried out to high sensitivity by chemiluminescence with luminol. 
[0005] When a series of reaction formulae by this invention are diagramed, it is as ** 1. 
[0006] 
[Formula 1] 
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[0007] AOD: Alcohol oxidase, FDHrformaldehyde dehydrogenase, NAD+ : Oxidization mold 
nicotine adenine dinucleotide, NADHreduction-type nicotine adenine dinucleotide, 
1-MPMS:1-methoxy-5-methyl FENACHINIUMU methyl sulfate, NOD: NADH oxidase. 
[0008] Namely, I and HI If a methanol is oxidized to formic acid like the reaction of a 
formula by the enzyme reaction by which formaldehyde dehydrogenase followed alcohol 
oxidase, the reduction type nicotine adenine dinucleotide proportional to the amount of 
methanols will generate. Since only the low signal of selectivity is acquired to a methanol 
by electrode reaction, chemiluminescence, and the colorimetric method even if it 
measures this although it is measurable, the hydrogen peroxide generated to coincidence 
makes a catalase act, and is eliminated from the inside of system of measurement. Next, 
III The reaction of IV or V type was made to generate a hydrogen peroxide for the 
reduction type nicotine adenine dinucleotide generated by the formula, and as a result of 
studying measuring this hydrogen peroxide using electrode reaction, chemiluminescence, 
and a colorimetric method, it turned out that it is possible to acquire the high signal of 
selectivity to a methanol. It is better to measure as a flow injection analysis method 
system which the enzyme reagent used at this time performs fixed actuation, and 
performs a successive reaction using an enzyme fixed column, in order to simplify 
measurement actuation desirably although the reaction of these single strings is 
measurable also in the state of a solution. However, you do not make it limit at all about 
this actuation. 
[0009] 

[Example] Next, this invention is concretely explained using an example. 
The example at the time of using example 1 alcohol oxidase, a catalase, and the fixed 
column of formaldehyde dehydrogenase and 1-methoxy-5-methyl FENACHINIUMU 
methyl sulfate is shown below. 

(1) They are 37.2mg and 1 -methoxy-5-m ethyl phenazinium about the adjustment a 



reagent I disodium ethylenediaminetetraacetate of a reagent 2mg and 28.7mg of 
oxidization mold nicotine adenine dinucleotide are measured, methyl sulfate is taken, and 
it is 50mM phosphate buffer solution (pH7.0). It uses and is 200ml. The volume was set 
[0010] b) It is [ disodium ethylenediaminetetraacetate / reagent II ] 0.2mg about 0.2mg 
and a peroxidase in 37.2mg and luminol. It measures and takes and is the 0.2M boric-acid 
buffer solution (pH9.5). It uses and is 200mL The volume was set 

c) Glass bead (particle-size 200 -400m mesh, aperture about 500 angstrom) 100mg of 
the reagent-IH-aminopropyl — ization-processed porosity The 2.5 % glutaraldehyde 
solution was made to react at a room temperature for 1 hour, stirring gently. Mixed the 
glass bead after rinsing and glutaraldehyde processing, and the alcohol oxidase of 10U, it 
was made to react at 4 degrees C for 20 hours, and the immobilized enzyme of alcohol 
oxidase was obtained. 

[0011] d) Reagent IV reagent HI Same actuation was performed and the immobilized 
enzyme of a catalase was obtained using the 5mg catalase. 

e) Reagent V reagent HI Same actuation was performed and the immobilized enzyme of 
formaldehyde dehydrogenase was obtained using 5mg formaldehyde dehydrogenase. 
[0012] f) They are the reagent VI reagent III, IV, and V 30mmx2mm i.d. The column was 
stuffed every 1 cm from the upstream of a column, and the enzyme fixed column was 
obtained. 

(3) It measured by constructing a gaging system as shown in drawing 1 using the 
measurement actuation reagents I, II, and VI. Reagent I was poured into the reagent VI of 
the enzyme fixed column 1 , this was mixed with Reagent II using the mixer 2, and it 
measured with the chemiluminescence detector 3, and read with the recorder 4. For 
detection of chemiluminescence, maximum wave length is about 450nm. Carrying out a 
detector is 825-CL (Jasco Corp. make). It used. The calibration curve over the methanol 
for which it asked with this gaging system was shown in drawing 2 . An axis of ordinate is 
relative luminescence reinforcement, and an axis of abscissa is concentration. 
[0013] At this time, this calibration curve was created as follows. That is, it is 20microl 
about the solution which used and prepared 50mM phosphate buffer solution to 0.1-100 
ppm concentration using the methanol. It poured in with the injector and created by 
plotting the height of the signal outputted to the recorder to each concentration. At this 
time, the signal outputted to a recorder became like drawing 3 , and created the 
calibration curve by measuring the height of A among this drawing. Consequently, as for a 
methanol, drawing 2 shows that it is measurable to 0.1-100 ppm, and it is 10 ppm. The 
result with a as good coefficient of variation at the time of repeating a methanol 10 times 
and measuring it as 4.98% was obtained. 

[0014] The example at the time of using example 2 alcohol oxidase, a catalase, 
formaldehyde dehydrogenase, and the fixed column of a reduction type nicotine adenine 
dinucleotide oxidase is shown below. 

(1) Measure 37.2mg and 28.7mg of oxidization mold nicotine adenine dinucleotide, take 
the adjustment a reagent VII disodium ethylenediaminetetraacetate of a reagent and it is 
50mM phosphate buffer solution (pH7.0). It uses and is 200ml. The volume was set 
b) It prepared like the reagent II of the reagent II example 1 . 
[0015] c) Reagent III of the reagent III example 1 It prepared similarly. 

d) It prepared like the reagent IV of the example IV example 1. 

e) It prepared like the reagent V of the reagent V example 1 . 



[0016] f) Reagent VIII reagent III Same actuation was performed and the immobilized 
enzyme of a reduction type nicotine adenine dinucleotide oxidase was obtained using the 
5mg reduction type nicotine adenine dinucleotide oxidase. 

[0017] g) They are the reagent IX reagent III, IV, V, and VIII 40xmmx2mm i.d. The column 
was stuffed every 1 cm one by one from the upstream of a column, and the enzyme fixed 
column was obtained. 

(2) It measured by constructing the measurement actuation reagents II and VII and a 
gaging system as shown in drawing 4 using IX. The calibration curve over the methanol 
for which it asked with this gaging system was shown in drawing 5 . The calibration curve 
at this time was created like the example 1. That is, using the pure article of a methanol, 
it poured into 0.1 - 100ppn concentration from 50mM phosphoric-acid injector, and 
created by plotting the height of the signal outputted to the recorder to each 
concentration. As for a methanol, drawing 5 shows that it is measurable to 0.1-100 ppm, 
and it is 10 ppm. The coefficient of variation at the time of repeating a methanol 10 times 
and measuring it is 4.94%, and obtained the almost same result as an example 1. 
[0018] It measured using the gaging system of an example 1 about white wine, pink wine, 
commercial red wine, and commercial rice vinegar as an example 3 liquefied sample. 
Preparation of a test portion is 50mM phosphoric acid buffer solution (pH7.0). It dilutes 
20 times and is 20microl about this. It measured by pouring in from an injector. At this 
time, this calculated the methanol concentration in a sample using the calibration curve 
over the methanol created in the example 1 . In this example, although the gaging system 
of an example 1 was used, even if it used the gaging system of an example 2, the same 
result was obtained. The result of having compared the measuring method and gas 
chromatography by this invention was shown in degree table. Although gas 
chromatography was used as a conventional method, the gas-chromatography conditions 
at this time are HP5890A (product made from Hewlett Packard) in a column to the body 
of equipment DB-WAX (the product made from J&W: 30m x 0.53mm i.d.) It used, and 
after holding column temperature for 3 minutes at the initial temperature of 40 degrees 
C, it measured by applying a temperature up by part for 5-degree-C/to terminal 
temperature 120 **. . The almost same result was obtained so that clearly from a table. 
And in this example, the measuring time was measurable at 2 minutes and the short time 
amount of 1 /conventional 20. 
[0019] 
[Table 1] 







(ppm) 


34.8 48.9 113 10 


*mW& (ppo) 


36.5 54.4 106 16 



[0020] 

[Effect of the Invention] According to this invention, the quantum of a methanol can be 
alternatively performed using an enzyme and the methanol assay which raised the 
sensibility and precision short as for the measuring time is offered. And high pressure gas 



6tc. is not needed as compared with a conventional method, but it can be operated 
safely. Moreover, measuring range It is as broad as 0.1-100 ppm, and various samples can 
be measured. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The schematic diagram of the gaging system by the example 1 . 
[Drawing 21 The graph which showed the calibration curve over the methanol in an 
example 1. An axis of ordinate is relative luminescence reinforcement, and an axis of 
abscissa is concentration. 

[Drawing 31 Drawing showing the signal outputted to the recorder in an example 1. 
[Drawing 41 The schematic diagram of the gaging system by the example 2. 
[Drawing 51 The graph which showed the calibration curve over the methanol in an 
example 2. An axis of ordinate is relative luminescence reinforcement and an axis of 
abscissa is concentration. 
[Description of Notations] 
1 : Enzyme fixed column 
2: Mixer 

3: Chemiluminescence detector 
4: Recorder 
5: In SHIEKUTA 
6: Pump 
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